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impressed with the fact that administration of liver or liver concentrate
alleviated all of the major symptoms of the disease except one, namely,
the inability of the stomach to secrete hydrochloric acid and enzymes
which normally produce hydrolytic cleavage of the proteins of the
food in gastric digestion. He postulated that the gastric secretion of
the normal individual contains an "intrinsic factor," which acting on
an "extrinsic factor," in association with the proteins of some foods
and especially abundant in meats, could develop a principle, "anti-
pernicious anemia factor," necessary for the maturation of the red
blood cells and bring them to a condition suitable for discharge into
the blood stream. His hypothesis implied, but did not specifically state,
that liver and kidney are simply storehouses of this latter factor which
had its origin in normal gastric digestion.
Castle tested this hypothesis by treating pernicious anemia patients
with a diet of raw, ground muscle meat which had been predigested
in the stomach of a normal individual. Under this treatment all the
improvements characteristic of liver therapy were observed. Feeding
the same kind of meat, without the previous digestion, produced no
remission on other patients, but these responded well to liver therapy
later. A third group of patients were given pure gastric juice obtained
from normal persons. They did not benefit by this treatment. The
conclusion drawn from these observations was that the antianemia
substance is not present in either meat or in normal gastric juice, but
is the product of the interaction of these substances during digestion.
The extrinsic factor has been shown to be present in a number of
common foods, among which are beef muscle, eggs, wheat germ,
autolyzed yeast, rice polishings and tomatoes. The nature of this
principle is still unknown. It was later demonstrated that when the
gastric mucosa of pigs was incubated with beef muscle the mixture
was effective in producing a hematopoietic response in patients with
the disease. Fresh gastric mucosa alone or whole desiccated stomach
were, however, ineffective.
Greenspon ('36), on the basis of these observations, postulated the
theory that "an erythrocyte-stimulating hormone resides in the gastric
mucosa. In pernicious anemia, in which atrophy of the gastric mucosa
takes place, a loss of this hormone occurs, coinciding with the dis-
appearance of acid from the gastric juice. Thus, in addition to the
well-known external secretion (digestive), the glands of the gastric
mucosa produce an internal secretion (hematopoietic); this suggests
an analogy to the pancreatic gland. This hematopoietic hormone may
control the level of erythrocyte production in normal individuals."
Guided by this hypothesis Greenspon made experiments on one
patient which resulted in the conclusion that pepsin is antagonistic to
die antipernicious anemia factor in stomach juice (Castle's intrinsic